Abstract
participants. Intervention was received as intended by 335 (88%), with 84 (22%) awarded additional benefit entitlements; 46 did not receive any welfare rights advice, and none of these were awarded additional benefits. Mean CASP-19 scores were 42.9 (Intervention) and 42.4 (Control) (adjusted mean difference 0.3 [95%CI -0.8, 1.5]). There were no significant differences in secondary outcomes except Intervention participants reported receiving more care at home at 24m (53.7 (Intervention) vs 42.0 (Control) hours/week (adjusted mean difference 26.3 [95%CIs 0.8, 56.1]). Exploratory analyses did not support an intervention effect and economic evaluation suggested the intervention was unlikely to be cost-effective. Qualitative data from 50 interviews suggested there were improvements in quality of life among those receiving additional benefits.
Conclusions
We found no effects on health outcomes; fewer participants than anticipated received additional benefit entitlements, and participants were more affluent than expected. Our findings do not support delivery of domiciliary welfare rights advice to achieve the health outcomes assessed in this population. However, better intervention targeting may reveal worthwhile health impacts.
Background
Socio-economic inequalities in health are universally observed and persist into old age. [1] [2] [3] Older people, especially those in poor health, may need additional income or support, such as payments for social care, transport, domestic help and aids and adaptations to their home to maintain their health and independence. [4] Such social welfare benefits are hypothesised to improve health-related quality of life, mediated by reduced stress, the adoption of more advantageous social arrangements and healthier behaviours. These changes in turn are hypothesised to enable greater choice and control over life circumstances, leading to healthier choices and greater independence. [4] [5] [6] [7] Historically in the UK, there has been substantial under-claiming of such financial and non-financial social welfare benefits among those with low incomes and poor health. [8, 9] While observational epidemiological evidence on the socio-economic patterning of health is strong, rigorous studies evaluating the impact of increasing financial or material resources on health outcomes are rare. [5] Ecological studies examining the reunification of Germany suggest important impacts of increased income on mortality, although other factors may have been influential. [10] [11] [12] A systematic review of 10 North American randomised controlled trials (RCTs) of income supplementation experiments targeting a range of age groups, carried out in the late 1960s and 1970s, showed that none had reliably assessed the effects of increased income on health. [13] Although such experiments are unlikely to be repeated, one way of assessing the health impact of increasing financial resources would be to evaluate the impact of assisting claimants to obtain previously unclaimed welfare entitlements. [13] The RCT reported here aimed to evaluate an intervention designed to maximise welfare benefit uptake among independent living older people in order to test the hypothesis that access to additional resources might improve health outcomes.
Around the world, countries support those with additional needs through a range of measures, including income subsidies, material benefits and services, which may be available to all, be means tested or only accessible according to other criteria, such as age or health status. In the UK, there is a wide range of welfare benefits available for older people, but uptake of entitlements is sub-optimal. [8, 9] For example, under-claiming of Pension Credit is reported to be around 33% and under-claiming of Council Tax Benefit around 40%. [14] Entitlement to one benefit often acts as a 'passport' to others, and many of the benefits aimed at older people are linked together. This presents a complex network of entitlements that for potential claimants can be difficult to navigate and access without expert assistance. [4] [5] [6] [7] In the UK, services have been developed to provide such assistance, including those offered by local government social services departments and voluntary organisations, such as Citizens' Advice and Age UK. Eligibility for health-related benefits (and failure to claim) increases with age, particularly post retirement, so the study reported here focused on people aged 60 and over. [6, 15, 16] We conducted a systematic review to assess the impact of such services on benefit uptake and health outcomes. [5] The review identified numerous studies that demonstrated the financial and material benefits of such welfare rights advice (WRA) services. Increased access to welfare entitlements was associated with 'active assistance' with benefit claims, in particular for older people who may struggle with complex forms and bureaucracy. Many advice services were offered in a healthcare context (mostly primary health care). However, only two studies evaluated health outcomes. [17, 18] Neither study employed a rigorous experimental design and they were not therefore able to determine with any degree of certainty whether access to additional resources had a positive impact on health. Nevertheless, these studies provide insights into the potential benefits of such interventions and further qualitative studies have identified a range of potential positive outcomes in physical, behavioural and psycho-social domains of health. [4] [5] [6] 19] This study was preceded by a pilot RCT. [19] [20] [21] The intervention was developed in close collaboration with a local government social services department that wished to reduce underclaiming of benefits among the older population in relatively socio-economically deprived areas. In this pilot RCT, 58% of participants were awarded either financial (median gain £55/ week (US$82, €82), non-financial (e.g. aids and adaptations to the home) or both types of benefits, [19] confirming the feasibility and success of the intervention from the point of view of accessing unclaimed benefits. We identified a number of key design and methodological issues, which we address in this evaluation. These are discussed in detail in elsewhere. [22] However, of particular note was the considerable time that may elapse between the first advice session and the receipt of new financial or material benefits, particularly in complex cases or if there is an appeal. Since any health benefits may well not be seen immediately, we extended the follow-up period from 12 months in the pilot RCT to 24 months in this full scale evaluation.
Setting
The trial took place in eight of the 12 local government districts in socioeconomically disadvantaged areas in the North East of England. Social services departments (or their contractors) in these districts provided the domiciliary WRA intervention for the trial. We aimed to recruit two general practices (family doctor services) per district, sampled from among all general practices in each district, ranked according to a score for socio-economic deprivation for a defined geographic area using the 2010 English Index of Multiple Deprivation (IMD) calculated at middle-layer super output area (MSOA) level (an administrative geographical unit approximately equivalent in size to a parliamentary ward) for practice premises (main location) postcodes, in accordance with the method of Griffin et al. [27] Those general practices in the lower two-fifths of the deprivation ranking distribution, without existing dedicated or targeted WRA services, were eligible for inclusion. We sampled participants from these practices.
Participants and recruitment
Participants were volunteers aged �60 years (one individual per household) who were not resident in a nursing home or in hospital, were not terminally ill (as assessed by their GP) and were fluent in written and spoken English. Participants were sampled randomly from among all those identified as eligible by their general practice and then invited by letter from the practice. The names and contact details of those not opting out at this stage were passed to the research team. Research interviewers contacted these individuals by telephone to arrange a face-to-face meeting at a mutually convenient time in the participant's own home. Interviewers sought written informed consent and then proceeded to collect baseline data.
Randomisation and blinding
Following baseline assessment, participants were randomised to either intervention or control condition, stratified by general practice. Sequential allocation tables for each practice were independently generated from random numbers prior to recruitment (by a statistician using Stata version 12 software [StataCorp, College Station, TX, USA]). Participants were allocated in the chronological sequence in which they were recruited and immediately sent a standard letter informing them of their group allocation. Only the project administrator had access to the allocation tables, and the allocation was concealed from the research team, data collectors and statisticians. The administrator immediately informed the appropriate local welfare rights advisor of the contact details of each newly allocated intervention group participant and requested that they should be visited for a welfare assessment within two weeks. Twenty-four months later, WRAs were sent lists of control group participants to assess once follow-up had been completed.
Intervention
We report the intervention according to the Template for Intervention Description and Replication (TIDieR) guidelines (See S1 Text). [28] We summarise the intervention here and further details are presented in Table A in S1 Table. The intervention comprised face-to-face WRA consultations and active assistance with benefit claims, delivered in participants' own homes and tailored to their individual needs by a qualified welfare rights advisor employed by local government departments, or their contracted services. In one local government district, WRA services were contracted and delivered by a voluntary organisation. Participants underwent a full benefit entitlement assessment involving assessment of financial, material and welfare status; assessment of previous benefit entitlement and claims; discussion of current entitlement and options for action, including new claims (financial and non-financial). Active assistance with benefit claims and other welfare issues was given, which included completion of benefit application forms on behalf of participants. Participants were followed up at home or by telephone as required until they no longer required assistance. We optimised the intervention prior to delivery by providing information, training and guidance for welfare rights advisors and GPs on their respective roles in ensuring welfare entitlements.
Intervention receipt
Intervention receipt was assessed as the proportion of those eligible to receive the intervention who actually received it. The causes of participants not receiving the intervention as intended and reasons given by participants for this were recorded. We used IMD 2010 scores, assigned at household level by matching postcode to IMD score at lower super-output area (LSOA) level, [29] to examine the socio-economic patterning of receipt of the intervention and of welfare benefits. Rates of eligibility and receipt of welfare benefits, broken down by type of benefit, were expressed as a proportion of those assessed by welfare rights advisors in the intervention group at baseline. The rates were also assessed in the control group at the 24-month follow-up.
Quality control and fidelity assessment
Intervention procedure checklists were given to all welfare rights advisors to ensure consistent delivery. We asked welfare rights advisors to record the date and time of each initial WRA assessment, to assess whether or not these were delivered within 2 weeks of baseline data collection. We further assessed whether or not initial WRA assessments were delivered as intended by analysing audio-recordings of welfare rights advisors undertaking intervention delivery against a checklist in a subsample of participants, selected for convenience by welfare rights advisors. We aimed to analyse one initial welfare advice consultation per welfare rights advisor (n = 19). Audio-recorded consultations were assessed by a senior welfare rights advisor from a local government department not involved in the trial.
Comparator (wait-list control condition)
Participants randomised to the control group received 'usual care' (standard practice) from both health and WRA services after randomisation until they had completed their 24-month follow-up assessment. They were given no advice regarding welfare rights as a part of the study intervention during this period, but were free to seek WRA independently from a local government or voluntary sector provider at any time. Participants who sought independent advice remained in the trial and were analysed in the control arm on the intention-to-treat principle, and details of any advice and ensuing claims and outcomes were recorded at 24-months. Following the 24-month assessment, participants in the control arm received the intervention, as delivered to the intervention group, including all visits to participants by welfare rights advisors and assistance with claims and appeals until all claims had been resolved.
Data collection
Data were collected by interview in participants' own homes at baseline and 24 months follow-up and by postal questionnaire (CASP-19 only) at 12 months. The primary outcome measure was health-related quality of life, measured using the CASP-19 scale (range 0-57), [30, 31] which is assessed using 19 questions in four domains: Control, Autonomy, Selfrealisation and Pleasure. Reasons for the choice of this instrument have been described in detail elsewhere. [22] Details of secondary outcomes are given in Table B in S1 Table. Social and demographic  variables, including age, sex, ethnicity, educational level attained, employment status and living arrangements (number of household members, paying for accommodation, and whether  or not emotional support was available) , were collected to characterise the trial participants and adjust for potential confounding in analyses. We also measured functional ability, using the modified Townsend Activities of Daily Living scale, [32] and a life events score, calculated by recording eight potentially serious events, including bereavement and significant illness, that might have occurred in the past 7 months, as well as their impact on the individual. [33] 
Sample size
Power calculations showed a minimum of 318 participants needed to provide data at followup in each study arm to provide 90% power at 5% significance level to detect a 1.5-unit difference in mean CASP-19 score at 24 months between the intervention and control groups, assuming a standard deviation (SD) of 8.7 and a correlation between baseline and 24 months of 0.74. [30, 31, 34] Estimates of SD and correlation coefficients were derived from the results of English Longitudinal Survey of Ageing (ELSA) (wave 4), restricting the analyses to those aged � 60 years [35] , which also suggested a 1.5 unit difference would be clinically significant. [22, 34] Assuming an attrition rate between baseline and 24-month follow-up of 15% (as experienced in our pilot RCT), [19] we needed to recruit 750 participants to the study (375 to each group).
Trial data analysis
Analyses used the intention-to-treat population, which comprised all participants in the group to which they were randomised, regardless of which intervention they received.
As interviewers collected most of the data, it was expected that there would be minimal missing data on items in scales. Unless specified otherwise by the scale developers, when no more than 20% of items were missing or uninterpretable on specific scales, scores were calculated by using the mean value of the respondent-specific completed responses on the rest of the scale to replace the missing items (simple imputation). [36] For the primary outcome (CASP-19), multiple imputation, using iterative chained equations, was used to obtain a complete data set for the primary outcome at 12 and 24 months, conditional on survival to 12 or 24 months. [37] The variables considered for the multiple imputation model were those thought a priori to be associated with CASP-19 at 12 and 24 months, as well as variables that were predictors of missingness of CASP-19 scores. [38] The final model included baseline characteristics (age, gender, education, living alone), and CASP-19 score at baseline and 12 months. Twenty multiple imputation data sets were produced.
The primary analysis of all study end points was undertaken after applying the simple imputation method described above. The results of the CASP-19 are also reported after using multiple imputation.
Baseline characteristics of the study population were summarised separately within each randomised group, including primary and secondary outcome variables and covariates. No significance testing for any baseline imbalance was carried out, but any noted differences are reported descriptively.
When covariates were available in both the trial data set and the national ELSA survey (wave 4), [35] their distributions were compared to investigate the representativeness of the trial participants. The numbers and percentages of any financial and non-financial benefits (e.g. aids and adaptions) received since baseline were summarised separately within each of the randomised groups.
The primary end point, CASP-19, was compared at 24 months between the intervention and control groups using multiple linear regression with adjustment for baseline value and general practice (the stratification variable). The results are reported as a difference in means with a 95% confidence interval (CI). An adjusted analysis included the life events score and functional ability score at 24 months, and baseline covariates age, gender, education and marital status in the regression model.
Bootstrap estimation was used if the distribution was skewed. A similar comparison was also made at 12 months (in this analysis, the life events and functional ability scores at baseline were used instead of those at 24 months).
Each secondary outcome was compared at 24 months between the intervention and control groups using multiple linear regression with adjustment for baseline and general practice. The results are reported as a difference in means with a 95% CI. The adjusted analyses also included the baseline covariates of age, gender, education and marital status in the regression model. Bootstrap estimation was used for CIs when the distribution was skewed.
We used logistic regression with adjustment for general practice to compare proportions between the intervention and control group for categorical outcome variables. The results are reported as odds ratios with 95% CIs. An adjusted analysis in the regression model also included general practice, age, gender, education and marital status.
Exploratory analyses were performed in which the linear model for the primary outcome contained terms for intervention, other key variables (sex, age in years and education) and the interaction between them. In addition, within the intervention group, multiple linear regression explored whether the mean primary outcome (CASP-19) at 24 months differed, first between those receiving and not receiving WRA, and then between those receiving and not receiving any extra welfare benefits. A comparison was also made between the CASP-19 scores at 24 months for those in the intervention arm who had previously been awarded a financial welfare benefit and those in the control arm who were later awarded a financial benefit. As they were all eligible for financial welfare benefits, these participants should have been similar in their socio-economic and health profiles. All of these models also included baseline CASP-19 score, general practice, age, gender, level of educational attainment and marital status.
All statistical analyses were undertaken using Stata version 12 software [StataCorp, College Station, TX, USA]).
Economic evaluation
The relative efficiency of the intervention was assessed by within-trial cost-consequences and cost-utility analyses. [39] Cost consequences analysis is increasingly used in evaluation of complex public health interventions that have multiple possible effects. It involves a descriptive presentation of the range of costs and benefits of an intervention, allowing the reader to form their own opinion on relevance and relative importance of the findings to their decision making context. [40] The cost-utility analysis combined cost data and health-related quality of life, measured using the Euroqol (EQ-5D-3L) instrument [41, 42] at baseline and 24 months follow-up to estimate the incremental cost per quality-adjusted life-year (QALY) gained. Estimates of cost took the perspectives of the public sector services (for the service delivery costs of the trial intervention) and the UK Treasury (for additional benefits awarded). Data on the costs of the intervention were derived from records of activities and time dedicated to tasks kept by welfare rights advisors (casework contact sheets (CCSs)), standard salary scales, standard travel reimbursement rates, and resources used. Sensitivity analyses were performed to assess the impact of different data sources and varying key assumptions and parameters used in the economic evaluation. Given the likely skewed distribution of the cost data, bootstrapping was used to produce 95% CIs.
The duration of financial benefits paid to participants in the intervention group during the trial period was calculated as the number of weeks between the date of the award as documented by welfare rights advisors and the end of the study follow-up. As data on the duration of each financial benefit were not collected for the control group, we inferred durations for financial benefits received by participants in the control group using the median durations in the intervention group.
Unlike the financial benefits, for which weekly amounts per benefit were reported by participants, unit costs were not collected during the trial for the non-financial benefits. Participating local authorities and public sources provided information on unit costs for aids and adaptations that were part of the non-financial benefits and listed separately in the baseline and 24-month questionnaires. The Department of Health's Community Equipment Services National Catalogue and Prescription Scheme [43] was used to provide nationally representative unit cost data for Community Equipment Services, which were used to calculate cost implications in absence of unit cost data from the participating local authorities.
As the period of study was two years, all outcomes (financial, non-financial, health-related quality of life) occurring in the second year were discounted at 1.5%, the recommended rate for public health interventions in the UK.
[44] Changes in health-related quality of life over the 24-month trial period were captured by means of the EQ-5D-3L questionnaire. [41] Using the UK population tariff, [45] responses to the EQ-5D-3L questionnaire were converted into scores of participant-specific health state utilities at each time point. The EQ-5D-3L scores were then transformed into QALYs using the 'area under the curve' method. [45] From this, the mean QALY score for each group was calculated, along with incremental QALYs gained to capture the change in health-related quality of life between arms over the trial period. The difference in mean QALYs gained between the two trial arms were estimated both without adjusting for baseline characteristics and with adjusting QALYs for baseline EQ-5D-3L, age, and gender, to account for any imbalance in the characteristics between the two groups at baseline. Imprecision surrounding incremental QALYs was estimated using bootstrapping and the level of imprecision was presented as 95% CIs. [40] The economic analyses estimated differences in costs and outcomes between the intervention and usual care (control group). All data were analysed in Stata version 13 software [StataCorp, College Station, TX, USA]).
The cost-utility analysis combined cost data and health-related quality of life measures to estimate the incremental cost per QALY gained by the intervention group compared with the control group at 24 months. The incremental cost per QALY for the intervention, compared with usual care, was estimated using seemingly unrelated regression (SUR), controlling for age, gender and baseline EQ-5D-3L. [46] This allowed for the simultaneous estimation of costs and QALYs gained, which were calculated at individual level, and accounted for unobserved individual characteristics that could affect both costs and QALYs and lead to the potential correlation of these two variables. Using SUR controlled for the potential bias in estimates and ensured efficient estimation. [47] Results were based on 1000 bootstrap iterations. For each iteration, the SUR analysis was run on the data set, non-parametric bootstrap samples were drawn from the SUR residuals for both trial arms; predicted values of incremental costs and QALYs were calculated using the bootstrapped residuals, and differences in mean costs and QALYs between the intervention and control groups were estimated with 95% CIs to account for uncertainty surrounding the incremental cost-effectiveness ratio (ICER). The ICERs calculated were compared against willingness-to-pay thresholds of relevance to UK decision-makers [i.e. the National Institute for Health and Care Excellence (NICE)'s current threshold of £20,000-30,000 as society's willingness to pay (WTP) for one QALY gained]. [48] For the cost-consequences analysis, costs and various consequences of the intervention were assessed separately. [39] The implications for participants' income, based on additional benefits received during the 24-month trial period as well as changes in EQ-5D-3L, were disaggregated and presented in the form of a balance sheet. In the balance sheet, outcomes are reported depending on which arm of the trial they favoured. Quantitative findings are presented as mean difference (for financial benefits, aids and adaptations, QALYs) or difference in the number of non-financial benefits between trial arms. Qualitative findings are also included in the balance sheet, thus synthesizing results from all aspects of the study. Further details of the economic evaluation methods are available from the corresponding author.
Qualitative study
Semi-structured interviews were conducted with 50 purposively sampled participants identified from the trial database and recruited to achieve a maximum variation sample with respect to group allocation, gender, age, receipt of benefits and any unanticipated consequences of the intervention identified at follow-up. Sampling and interviews continued until data saturation was achieved. [49] Interviews were supported by a topic guide (see S2 Text) and explored the perceived impacts of the intervention, beneficial or otherwise. All interviews were digitally audio-recorded (with permission) and transcribed verbatim. Data were anonymised, and pseudonyms were applied. In this paper, we present findings from interviews with those who received additional benefits as a result of the intervention. Findings from other interviews will be reported elsewhere.
Data were analysed thematically using the Framework method [50] with constant comparison [51] and deviant case analysis [52] to enhance validity. NVivo 10 software (QSR International, Warrington, UK) was used to code and manage the data. Qualitative data were collected and analysed iteratively; themes that emerged in early interviews were explored in later ones. A coding framework was developed, applied to the first 10 interviews, and then revised taking into account initial insights. Three interviews were independently double-coded to ensure reliability of the coding framework, which was then applied to remaining interview data.
Results
Three thousand nine hundred and twelve adults aged � 60 years were approached by 17 general practices (Fig 1) . Of these, 1770 (45%) opted out. The remaining 2142 (55% of those approached) expressed some interest in the study; their contact details were sent to the research team who invited them to participate. Of these, 825 (39%) declined to participate at this stage, 405 (19%) were not contactable and 41 (2%) were not contacted as the recruitment target had been reached before they were needed.
The remaining 755 agreed to participate, provided written consent, were assessed at baseline and were randomised to either intervention (n = 381) or control group (n = 374). Participants were, on average, less socio-economically disadvantaged (IMD score at LSOA level: 29.0 [SD 16.0]) compared with non-participants (n = 1387; IMD score: 33.5 [17.9] ), and were more likely to be female (53.5%). Participants were recruited between 11/05/2012 and 28/02/2013.
During the trial, 121 participants withdrew from the study, 36 were lost to follow up and 36 participants died. Losses were balanced across allocation groups. In total, 562 participants completed 24 month follow-up (intervention group 283, control group 279) and were available for analysis. Welfare rights advice and health-related quality of life
Receipt of intervention
The number of intervention arm participants seen as intended within 2 weeks by their allocated welfare rights advisor was 5 (1.5%) and within 4 weeks 37 (11%). The median number of days from study entry to first welfare rights advisor visit was 58 days (IQR: ) and the range 0-403 days. The length of time taken for welfare rights advisors to see participants for their initial assessment increased as recruitment progressed. The median time from recruitment to welfare rights advisor case being closed was 83 days (IQR and range: 51-140.5 and 14-705 days, respectively).
Of the 381 intervention arm participants, 335 (88%) received the intervention as intended. For those not receiving the intervention (n = 46, 12%), the most commonly cited reason was that the participant declined the WRA consultation (n = 23); this represented 6% of those eligible and 50% of those not receiving the intervention. In addition, some participants withdrew from the study before intervention delivery (n = 16), while some could not be contacted in order to arrange the advice appointment (n = 7).
In total 84 of the 381 (22%) in the intervention arm were awarded an additional benefit, 25% of the 335 who received WRA. Forty six (12%) of the 381 intervention participants did not receive any WRA, and none of these were awarded welfare benefits (Table 1) . Table 2 shows the distribution of the benefits received for those who took up the offer of WRA. Non-means tested benefits were most commonly received. There were small numbers in each of the categories of different combinations of financial and non-financial benefits received.
Fidelity assessment
Seven recordings of welfare rights advisor initial assessments with participants in the intervention group were made available for fidelity assessment. All consultations were carried out systematically, were consistent with the protocol for intervention delivery and included appropriate assessment of financial and health status, and all relevant applications for eligible means and non-means tested awards and benefits.
Baseline characteristics of trial participants
Intervention and control arms were well balanced in relation to baseline variables (Table 3) . Roughly half the participants were male, living alone and not paying for accommodation. They were predominantly white, educated to secondary school level, retired, were never or exsmokers, and had a satisfactory level of emotional support. The average age was 70 years, while typical Townsend Activities of Daily Living scales were relatively high and stressful life events scores were relatively low. Welfare rights advice and health-related quality of life Table 4 shows the distribution of the primary and secondary outcomes at baseline. Participants typically had values towards the more favourable end of each scale for health-related quality of life, affordability index, standard of living, depression and healthy diet; and towards the less favourable end of the scale for social interaction and physical activity (PASE). The distributions were well balanced between intervention and control arms.
Those who dropped out of the trial before the 24 month assessment on average tended to be a little older, slightly more likely to be male and to have lower average CASP-19 scores at baseline, signifying poorer health-related quality of life.
Outcome analysis
Intention to treat analysis of primary and secondary outcomes. Table 5 shows the distribution of CASP-19 score at baseline, 12 and 24 months by trial arm for complete cases and after application of multiple imputation. At 24 months the mean CASP-19 scores were 42.9 in the intervention group and 42.4 in the control group: an adjusted mean difference of 0.3 (95% CI -0.8 to 1.5). The differences in mean CASP-19 between trial arms remained very similar at all time-points when multiple imputation was used to deal with missing primary outcomes for some participants.
An exploration of whether the difference in means between trial arms varied significantly between subgroups of participants was carried out by testing for interactions between trial arm and sex, age-group (dichotomised at median age-68.6 years) and educational group (primary or secondary versus tertiary): all interaction terms were not statistically significant (p-values 0.94, 0.15 and 0.22, respectively) and, therefore, dropped from the regression model.
There was no evidence of a statistically significant difference at 24 months in means between trial arms for any of the secondary outcome scales or categorical variables (Table 6) , 
Exploratory analyses
A set of exploratory analyses looked at subgroups in the Intervention arm based on whether they received welfare advice or were awarded extra benefits. It would be expected that the socio-economic variables would not be balanced, as these factors are considered when an Welfare rights advice and health-related quality of life award is made. Table C in S1 Table shows the distribution of socio-demographic variables for those who did and did not receive any welfare benefits: there were no great differences, but those awarded welfare benefits tended to be slightly older, more likely to live alone and be female, and less likely to be well educated or able to carry out activities of daily living. Table 7 shows that there was little difference in the crude mean total CASP-19 score at 24 months follow-up between those in the intervention group who did or did not receive WRA, with a small unadjusted difference in means favouring those not receiving WRA (42.8 for those receiving WRA vs 44.2 for those who did not). After adjustment for key covariates, the direction of difference did not change and was statistically non-significant (adjusted difference Table 7 shows that there was a lower average CASP-19 score at 24 month follow-up in those receiving benefits (mean total score 39.2 for those a Unadjusted mean and SD using simple imputation; Individual scale items for incomplete questionnaires with a response rate of at least 80% were imputed using the Welfare rights advice and health-related quality of life receiving benefits vs 43.8 for those who did not). This might be explained by the fact that those who received benefits tended to be worse off at baseline, in terms of health and socio-economic variables, than those who did not receive welfare benefits. After adjusting for these covariates, the difference in mean total CASP-19 score was smaller (adjusted difference: -0.7, 95%CI -2.8 to 1.4), and there was no indication of a statistically significant or clinically important improvement in average CASP-19 in those receiving welfare benefits. Secondary outcomes were also compared between those who did or did not receive WRA or additional benefits. Table 8 shows that the adjusted differences in mean between the subgroups were all small and not statistically significant, except for the physical activity score (PASE). The adjusted mean PASE score was significantly higher in those who were not awarded any benefits (adjusted difference -13.9, 95%CI -27.0 to -0.9); this may reflect the better health of those who did not receive welfare benefits, rather than any effect of non-receipt of welfare benefits on the ability or choice to exercise more.
A further comparison was between the CASP-19 scores at 24 months for those in the intervention arm who had been awarded a financial welfare benefit and those in the control arm who were later awarded a financial benefit (after 24 month follow-up). Since they were all eligible for financial welfare benefits, these participants should be similar in their socio-economic and health profiles. The 55 participants in the intervention group who had been awarded financial benefits had a mean CASP-19 score of 39.2 (SD = 9.1), whereas the 48 in the control group (who were found to be eligible after the 24 month assessment) had a mean of 39.7 (SD = 9.4). After adjustment for covariates, the mean CASP-19 score was 1.4 higher in the control group (95%CI -2.0 to 4.7), suggesting there was no difference in CASP-19 between whose who had received benefits and those who did not.
We also looked at the relationship between CASP-19 and amount of welfare benefits received in the intervention group. It might be expected that those who had received greater benefits would have a higher CASP-19 score. The coefficient from simple linear regression model for CASP-19 on weekly amount received was -0.02 (95% CI: -0.08 to 0.04), showing a lack of association.
The final exploration looked at the association between the length of time for which a participant had been receiving additional benefits and CASP-19 score at 24 months. It might be expected that those who had received welfare benefits for a shorter period before the assessment would have shown less improvement in health, reflected in a smaller change in CASP-19 score. The vast majority (97%) of participants had been receiving benefits for at least a year by the time of final assessment and the correlation between CASP-19 score at 24 months and time from case being closed and the award of a benefit was 0.39 (95% CI: 0.16 to 0.58)-a weak positive association.
Economic evaluation
The average total cost per participant for delivery of WRA was £44; 38% of these costs (£17) were travel costs associated with welfare rights advisors travelling to participants' homes. The difference between intervention and control arm in the total mean amount for newly awarded financial benefits per participant was -£451 (95% CI: -£1,892; £991).
There was no evidence of statistically significant differences in the number of newly awarded non-financial benefits between trial arms, except that significantly more participants in the control group received general help with home insulation costs. There was no evidence of any significant differences in the number of newly awarded aids or adaptations between both trials arms with the exception of a 'special telephone' which was more frequently received in the intervention group.
The mean health gain was 0.009 (95% CI: -0.038, 0.055) QALYs and the incremental costeffectiveness ratio (ICER) was £1,914/QALY gained. On average, the intervention was found to be more costly and more effective than usual care (Table 9 ). However, differences in QALYs gained between intervention and control groups were not significant (p = 0.966). The Welfare rights advice and health-related quality of life probability that the intervention would be cost-effective, should society be willing to pay £20,000 per QALY gained, was around 63%. This suggests that, given current evidence, in economic terms and taking a health service and local government perspective, we would be broadly indifferent to whether or not the intervention is implemented. From an individual perspective, however, the value of the additional benefits is a gain, albeit one which has not clearly translated into improvements in the measured, quantitative indicators of health over the 2 year time horizon of the study. These results were robust to changes in the discount rate and higher costs associated with the delivery of the intervention.
The results of the cost-consequence analysis are presented in a balance sheet (Table 10) , indicating which arm of the intervention they favour (i.e. in which trial arm a significant positive difference in a particular benefit was observed). Table 10 also includes key qualitative findings, which are presented in greater detail in the next section (Qualitative findings). While there was no evidence of statistically significant differences between trial arms for most of the quantitative results, the qualitative findings suggested an improved quality of life among intervention group participants.
Qualitative findings
Interviews with trial participants suggested low levels of awareness of benefit entitlements among participants prior to the Intervention arm. Qualitative interview participants were sampled purposively, and so differed systematically from the overall sample. Mean CASP-19 score at 24 months follow-up for these qualitative participants was 38.7 (SD 7.9), which was a little lower than for the sample overall.
Of the fifty trial participants interviewed, 34 had made a successful financial benefit claim as a result of the intervention. A range of benefits was obtained (both means tested and healthrelated) and most participants were found to be entitled to more than one benefit. Two participants received non-means tested non-financial benefits including disabled parking badges, walking aids and home adaptations. Many participants talked about how the extra money had enabled them to escape a precarious financial situation. The extra income helped reduce debts as well as mitigate the use of finite savings. Some participants reported that extra income enabled them to start saving to afford future expenses, such as social care or funeral costs. (Box 1).
Additional income increased ability to meet basic household bills, transport costs and domiciliary care services. Participants reported being more able to afford food and heating without having to worry about rising costs and better able to cope with larger expenses, such as replacing broken household items. Extra income was also used to pay for costs associated with travel, including taxis, trains, buses or a private car. Access to affordable transport was vital for engaging in daily activities, including attending hospital appointments, shopping, and socialising with friends and family. Many trial participants spent extra benefits income on formal or informal domiciliary help with cleaning, shopping or personal care in their homes. Welfare rights advice and health-related quality of life Table 10 . Cost-consequence analysis-balance sheet.
Outcome favours intervention (I) Outcome favours control (C)

Qualitative findings
For some the nature of the intervention, involving a domiciliary visit and active assistance with claims, as well as reassurance concerning entitlement, relieved stress and generated positive feelings (e.g. peace of mind). For some the increased benefits allow the individual to escape a stressful and precarious financial situation. For some the increased benefits prevented the need for borrowing, reducing savings and helped reduce or prevent debt. Thus increasing financial security and reducing stress. For some the increased benefits alleviated food and fuel poverty and security against otherwise catastrophic unplanned costs. Welfare rights advice and health-related quality of life Some trial participants reported spending the money on home services to maintain, improve or adapt their properties. Affording services, household adaptations, as well as daily living aids, was important for those with ill health and disability and facilitated independent living. (Box 2).
No evidence that outcome differs between intervention and control group (I-C)
No evidence of a difference in the following financial benefits (mean difference in amount gained) but confidence intervals wide enough to include economically important differences favouring either group
The cumulative impact of being more able to afford household, transport and home care costs, as well as the receipt of home adaptations, walking aids and accessible parking badges had positive effects on participants' ability to engage socially and consequently on their reported overall wellbeing and health. Participants reported improved mental wellbeing, better access to social support networks as well as increased ability to cope more independently with existing physical health problems. Participants reported how improved levels of income reduced stress, worry and anxiety that had been created by financial uncertainty. Many participants expressed feeling happier, or gaining 'peace of mind', after receiving extra benefit income. Decreased financial worries were also reported to have a positive impact on physical health. Narratives revealed trial participants' desire to maximise activities and social opportunities with friendship and family support networks whilst still able. Increased independence to Box 1. Impacts of additional benefits on participants' lives. feel these physical illnesses would be remediated through financial or non-financial gains. However, they did report that the additional income enabled them to cope better with their health problems (Box 3).
Discussion
Summary of main findings
Only 22% of intervention arm participants received additional financial or non-financial benefits following domiciliary WRA: the remainder declined the advice, were awarded no benefits or declined those for which they were eligible. There was no significant difference in the CASP-19 score between intervention and control participants at 24 months, nor evidence that the difference varied among sub-groups distinguished by age, sex or socio-economic position.
None of our exploratory analyses suggested that there were important effects on measured outcomes as a result of the receipt of WRA in the intervention group. We did detect significantly higher levels of physical activity at 24 months among those who did not receive Box 3. Perceived impacts on well-being and health of additional welfare benefits. additional benefits compared with those who did. We also found a weak but positive correlation between CASP-19 score at 24 months and the amount of time since receipt of the benefit.
Economic evaluation indicated that, on average, the delivery of domiciliary WRA was found to be more costly and more effective than standard practice, with an incremental cost per QALY gained of £1,914. However, the probability that the intervention was cost-effective was only 63% when compared to conventional thresholds for society's willingness to pay for a QALY gained (£20,000). In cost-consequences analysis, from an individual perspective, the value of the receipt of benefits was a gain, albeit one which did not clearly translate into improved health-related quality of life over the two year time horizon of the study. Imprecision around all estimates was high and analyses involving multiple imputation to account for missing data yielded differing conclusions, indicating the degree of uncertainty that existed.
Qualitative data suggested that receipt of additional financial and non-financial benefits was perceived as having a positive impact on health-related quality of life. Overall, the picture painted by the qualitative findings was one that suggested the intervention, when leading to additional financial or non-financial benefits, resulted in improvements in health-related quality of life with the potential to impact on physical or mental health, and which could lead to increased independence.
Strengths and limitations of the study
This is the first randomised controlled trial to examine the impact of WRA on health outcomes [5] and the first to explore specifically their impact on older people when delivered in their own home. [22] We employed rigorous controls to ensure data quality, and blinding to minimise bias among data collectors. Primary and secondary outcomes were measured using validated scales, and were chosen on the basis of rigorous pilot work. [19, 20, 22] We demonstrated the potential of the CASP-19 scale to show a clinically important change over time in relevant groups in advance of the trial using analysis of national cohort study data. [34] The study was powered to demonstrate such a change as a result of the intervention. Intervention and control groups were balanced on all variables, indicating appropriate and effective randomisation.
The trial included a detailed process evaluation providing data to help to explain the trial and economic evaluation findings, which will be reported in further detail elsewhere. We assessed the fidelity of the intervention by recording and analysing a sample of welfare rights advisor interactions with clients. We were only able to record seven interactions. Whilst it is possible that welfare rights advisers who were not recorded may have delivered the service in a different way, resulting in systematically different outcomes, we think this is unlikely, as a key performance indicator for welfare rights advisors is income maximisation, and they are therefore highly motivated to identify client eligibility. The qualitative study was rigorously conducted, with systematic and independent double coding of data to enhance internal validity. The economic evaluation comprehensively explored the potential for cost-effectiveness employing both cost-utility and cost-consequences analyses. Sensitivity analyses assessed the impact of different data sources and varying key assumptions and parameters.
Forty-five percent of older people who were identified by general practices opted out after the initial invitation. We have no information on these 1770 potential participants, who may differ significantly from those who later participated (e.g. in terms of benefit eligibility or health status). Similarly, of the 2142 we invited to participate, only 35% agreed to be randomised. Compared to those who declined, those who participated were, on average, less likely to be socio-economically disadvantaged and more likely to be women. We compared these data with both the ELSA cohort and with equivalent data from our pilot study. Comparison with the pilot study data suggests that the trial participants were somewhat more affluent than expected, which is likely to have reduced their eligibility for benefit outcomes and may explain the lower than expected proportion gaining additional benefits. [19] However, comparison with the general population enrolled in the ELSA study showed that our participants were less affluent, being less likely to own their own homes, and be in employment. [35] We lost 21% of participants through withdrawal or loss to follow-up, which was higher than anticipated from our pilot RCT. [19] Those who left the study had poorer health than those who remained at 24 months. We were unable to interview anyone who dropped out of the study, so the reasons for attrition remain unclear.
An important limitation was the lower than anticipated proportion of participants in the intervention arm (84/335, 22%) found to be eligible for additional benefits (and, similarly, after 24 month follow-up, in the control group). This had the consequence of significantly reducing the chance that we could detect an overall meaningful effect of the intervention, since any signal from the small number of those eligible was diluted in the intention to treat analyses. The relatively small numbers of new benefits recorded, and the variation in observed amounts, resulted in substantial imprecision around point estimates for the value of benefits.
We designed the study to avoid contamination between trial arms. Participants were individually randomised and those in the control group received no contact from a study welfare rights advisor until after 24 month follow-up. However, participants were free to seek WRA independently or to claim benefits independently during the course of the study. In data collected from the control group at 24 months, a larger than anticipated proportion reported new benefits that had not been reported at baseline. Where these were financial benefits, they must have either resulted from new benefit claims, new eligibility (e.g. determined by age) or be the result of misreporting. Where they were non-financial (e.g. aids and adaptations in the home), it is possible that they were acquired by means other than welfare claims. Our qualitative work did not shed further light on the source of these benefits, and the numbers and amounts of benefits reported, in particular non-financial, differed considerably between the 24 month interview and the forms completed by welfare rights advisors at 24 months. We are aware that during the time of the study, a range of other voluntary sector WRA service providers were operating in the North East. Family and friends can also provide important sources of advice on claiming benefits.
In our qualitative study, many participants referred to how benefits alleviated anxiety or worry. In our secondary outcomes measures we included the PHQ-9 Depression scale, but did not include a specific measure of anxiety, which is a limitation.
Finally, most likely as a result of the age range of the population and the trial period of two years, the number of participants lost to follow-up was relatively high, which was reflected, for example, by almost 23% of EQ-5D-3L data missing in each trial arm at 24 month follow-up. There was also evidence that those remaining in the study at 24 months were healthier than those who dropped out.
Strengths and limitations in relation to previous studies
We designed the trial to overcome the main methodological weaknesses of previous research. These included: lack of randomisation or controls; a limited range of outcomes without clear theoretical justification; limited statistical power; short-term follow-up; lack of economic evaluation; and lack of process evaluation to help explain findings. [17, 18] , [22] We maximised the likelihood of successful claims among those eligible by: providing the intervention in people's own homes, so as to avoid the necessity to travel for those with health problems; [6, 53] ensuring there was active assistance with claims, so as to avoid the significant challenges that people face in completing complicated claim forms; [4, 20, 54] and providing training, information and guidance for both welfare rights advisors and GPs in assisting claims, so as to ensure the WRA was delivered with maximal fidelity. [19, 20] The intervention was targeted to ensure it was delivered efficiently to those likely to benefit most from the intervention. To achieve this, we identified general practices in the poorest areas of north east England, using methods from previous studies. [27] However, we found that this did not guarantee that either the general practice population or the individual participants were similarly socio-economically deprived (e.g. in the lower two fifths of the distribution of the Index of Multiple Deprivation (IMD)), since general practice premises may be located in an area not representative of their total catchment population. Alternative ways to target might include identifying individuals in the socio-economically poorest areas from all general practices to assess for benefit entitlement (although this may face similar recruitment challenges), or identifying patients with unclaimed benefit entitlements with defined problems referred to a range of health and social care services. The latter approach has been used successfully with cancer patients. [55] Our qualitative findings were strikingly similar to those of our pilot RCT. [20] They demonstrated a range of potentially important impacts on health-related quality of life at an individual level, which we had anticipated might translate into measurable quantitative improvements in CASP-19 and secondary outcomes in this trial.
Meaning of the study: Possible mechanisms and implications for policy and practice
Taken together, the findings of this study cannot provide sufficient evidence to support the commissioning of domiciliary WRA as a means to promote health among older people. Nevertheless, limitations of the study suggest that the intervention might have a potentially beneficial effect and that this might be cost-effective. The findings in relation to trial endpoints are surprising, given the qualitative findings which suggest important impacts on health-related quality of life at an individual level. There could be a range of explanations for this.
Our method of identifying suitable practices yielded ones that, although based in relatively poor areas (i.e. in the lower two fifths of IMD distribution), did not yield trial participants with equivalent levels of socio-economic deprivation. This may be because there were fewer such potential participants in practices than anticipated, or older people at the poorer end of the socio-economic spectrum were not contactable or were less willing to participate. It is also possible that, when compared with the time of our pilot trial, there were fewer older people entitled to unclaimed benefits. However, data collected nationally does not support this proposition. [14] It seems probable that our recruitment method failed to identify and engage those most likely to be in need of the intervention. This has important implications for future evaluations and for service delivery models. Research on more targeted approaches to identifying evaluation participants eligible for new benefits is warranted.
We identified a correlation, albeit relatively weak, between time since receipt of benefit and level of CASP-19 at 24 months in the intervention group. This coupled with the lack of overall effect at 24 months, and the longer than anticipated time (median 58 days-substantially greater than the intended 14 days) taken by welfare rights advisors to conduct initial assessments of participants in the intervention group, suggests that a follow up longer than 24 months may have made it possible to detect a stronger effect. Put simply, it is possible that a two year follow-up may be too short for health effects to become manifest after receipt of benefits.
The feasibility of such a long-term follow-up (e.g. 36-60 months) in a randomised trial may be problematic, since in qualitative work with older people during the design of this trial, participants felt that for control group participants to have to wait longer than 24 months for the intervention would not be acceptable. [22] We chose outcome measures based on existing literature, as well as the findings of our prior qualitative research. [20, 21] This suggested that the receipt of additional benefits among those living in socio-economically disadvantaged circumstances might have its greatest impact on health-related quality of life. The CASP-19 measure [30, 31] captures four domains (Control, Autonomy, Self-realisation and Pleasure) that most closely mapped onto the theoretical constructs defined in our prior research. [20] Nevertheless, it is possible that CASP-19 failed to capture sufficiently strongly the domain(s) of health or health-related quality of life that are likely to result from the impacts of increased resources on health. Nevertheless, we also failed to detect any effect using measures of physical and mental health. However, our lack of an explicit outcome measure for anxiety is a limitation acknowledged above. The exact mechanisms of the relationship between access to additional resources and improved health remain unknown.
It is possible that the receipt of additional benefits failed to have any measureable effect on health or health-related quality of life. Although this may seem implausible, the context in which these impacts are expected to have occurred needs to be taken into account. Participants in this trial were aged � 60 years, many of whom were already in poor health, suffering a range of long-term conditions, many with multi-morbidity. These may have resulted from a lifetime of exposure to unhealthy environments or behaviours, consequent upon social disadvantage. Their potential to improve, or to reduce the rate of decline, may therefore be severely constrained by their condition, such that the amounts of additional resources awarded were too little, and too late, to result in measureable impacts.
While it has proved all too easy to demonstrate strong socio-economic patterning of health by measures of socio-economic position in observational research, [2, 3] few studies have been able to show under experimental conditions that increasing access to resources results in better health. [13] While this may seem counterintuitive, it is important to remember that we do not yet have a clear understanding of the causal relationship between socio-economic factors and health outcomes. Some progress has been made in the last 20 or so years, with research identifying multiple potential pathways, [5] some of which may be interdependent, leading to multiple outcomes. Studies such as the trial reported here may have simply not measured the right combination of exposures, outcomes or confounding factors to be able to pick up a measureable signal.
Nevertheless, we did identify some differences between intervention and control arms at 24 months which offer tantalising signals that WRA may have an impact on health. The proportion benefitting from personal care in their home increased in the intervention group compared with controls, indicating that the intervention may have helped participants gain access to much needed care, which could help them maintain their independence and access to beneficial social relations. These findings were corroborated by the qualitative data, which provided ample evidence that the intervention led to valued outcomes among those who gained financial or non-financial benefits. There was some evidence that the longer participants had benefitted from additional financial or non-financial resources, the higher their CASP-19 score, an indication that impacts may have been developing over time. It is entirely plausible that the timescale for the development of measureable outcomes is longer than the 18-24 months allowed in this study from receipt of new benefits to measurement of outcomes. It is also important to note that the number in receipt of new benefits was considerably lower than anticipated from our pilot trial, [19] and thus the effect was substantially diluted in the intention-to-treat analysis.
If the intervention is effective, it is likely cost-effective. It proved remarkably cheap to deliver (£44/case), even in comparison with usual practice of welfare advice not delivered in people's own homes (an average additional cost of £17 per person for welfare rights advisors' travel time and distance). The estimated cost per QALY gained was £1914, well below the NICE threshold of £20,000.
Taking into account all of our findings, we remain equivocal about whether domiciliary WRA is effective as a health intervention as assessed in the context of this trial. Positive impacts may be identified with a longer follow up period. Important impacts may also be identified in further evaluations that overcome the shortcomings of this research. Nevertheless, for those in whom it yields unclaimed benefits, WRA remains an important social and economic intervention that should continue to be delivered by local government and third sector organisations. Given many of the unclaimed benefits for those over 60 years are health-related, health care providers should also continue opportunistically to identify and refer to social services patients they believe may be eligible for unclaimed benefits.
Unanswered questions and future research
Whilst further fundamental research is needed to understand the causal pathways between socio-economic position and health, there is also an onus on the research community to evaluate the impacts of improved socio-economic circumstances on health outcomes. It would be valuable also to conduct further studies to explore the impact of worsening socio-economic circumstances on health, particularly in older people, since ecological study evidence suggests there may be important impacts of austerity measures that might be mitigated by interventions such as WRA. [56] It is questionable whether a trial such as this could be replicated, recruiting a sample population in greater need (as assessed by eligibility) for welfare benefits. It would be important to identify participants on the basis of their own socio-economic position rather than (or perhaps in addition to) using an ecological measure as was used in this study. Recruitment and retention might be lower, and practical and analytical strategies would need to be adopted to minimise and mitigate the effects of the potential biases.
It seems unlikely on ethical grounds that a trial could be conducted with longer follow-up in order to see whether impacts of the intervention emerge over a period of years. However, an alternative form of evaluation could be conducted, perhaps taking advantage of a natural experiment [57] in which a cohort of older people, some of whom have and others have not claimed benefits to which they are entitled, are followed up over an extended period. Such a study could make use of routine data or an existing cohort study to assess outcomes and could explore the impact of differing periods in receipt of benefits on outcomes. However, without targeted WRA providing a means for those currently not claiming their entitlements to gain access to them, such a study might suffer from similar problems, since sufficient claimants will be needed to measure an effect.
Researchers would need to consider carefully the outcome measures of interest in any future study. Taking into account the findings of recent research on psycho-neural pathways that show promise in explaining socio-economic patterning of health outcomes, [58, 59] it may be possible to determine more proximal physiological outcomes, such as cortisol levels, which could be assessed non-invasively and might offer a more sensitive signal. However, such data are unlikely to be available routinely. 
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